Pulmonary involvement is a frequent systemic manifestation of connective tissue diseases. The lesions in lungs are nonspecific, characterized by interstitial fibrosis, bronchiolitis, bronchiolectasis, cystic changes, pleural thickening, and variable degrees of vasculitis (Crofton and
Patients and methods
The characteristics of the series are given in Table I . Only moderate or severe cases with confirmed diagnosis were accepted in the series. All the patients had had symptoms of their disease for over 1 year and they had been treated in the hospital several times before this examination. Both patients with clinical symptoms of respiratory disease or pathological changes in chest x ray examination and patients without these criteria were included. Patients with RA fulfilled the ARA criteria for definite classical rheumatoid arthritis (Ropes, Bennett, Cobb, Jacox, and Jessar, 1959) . Patients with SLE had signs of multiple systemic involvement of the disease. Tests for LE phenomenon and antinuclear antibodies were positive. SCL patients displayed characteristic clinical symptoms, and the diagnoses were substantiated by positive skin biopsies and by radiological evidence of oesophageal and/or skeletal involvement.
The following respiratory function tests were employed: spirometry (Bernstein Spirometer, Kifa), arterial blood gas analysis (Clark's electrode for oxygen tension (PaO2), and equilibration technique for carbon dioxide tension (PaCO2), Radiometer), recording of the expiratory carbon dioxide curve by an infra-red analyser (URAS M 4, Haartmann and Braun) with calculation of the arterial-end-tidal CO2 difference in order to assess the magnitude of 'wasted ventilation', and calculation of the distribution index RCO2 (van Meerten 1966) to assess the existence of peripheral airways disease, determination of the transfer factor for carbon monoxide (Ti) with the single-breath technique (Ogilvie, Forster, Blakemore, and Morton, 1957) , measurement of airway conductance (SGaw) with a constant-volume body plethysmograph (Siemens) , and determination of static pulmonary compliance (C(.t)1) and lung recoil pressure (P(,t)1) at total lung capacity with esophageal balloon technique (MilicEmili, Mead, Turner, and Glauser, 1964 Wilhelmsen (1968) .
With regard to the thorax x-ray findings, the patients were arbitrarily divided by two chest physicians into three groups:
Group 0, normal x-ray finding; Group 1, slight reticular parenchymal changes; Group 2, marked reticular or reticulonodular parenchymal infiltration. At the time of the x-ray assessment the findings in the function tests were not known to the physicians. Two patients in Group 2 and one in Group 1 also had slight radiological pleural changes.
Results
Vital capacity (VC) and forced expiratory volume in one second (FEVy.o) are depicted in Fig. 1 (a) and Table II . The mean values in the SLE and SCL groups were slightly above and below the lower limit of the normal range, respectively, whereas the mean in the RA group almost coincided with the predicted normal values. Ventilatory impairment, when present, was usually of the restrictive type, i.e. VC and FEV1.0 were affected to a similar degree. Specific airway conductance (SGaw) was decreased in only three patients ( Fig. 1(b) ). In two SLE and three SCL patients data of specific airway conductance (SGaw) were not available. The distribution index RCO2 was pathological in the three cases with decreased SGaw values ( Fig. 1 (c) ). The arterial-end-tidal CO2 difference ((a-e-t)DCO2) was increased in one-third of the patients. The highest mean value was found in the SCL group (Fig. 1 (c) ).
The static pulmonary compliance (C(,t)l) in seven ofthe nine SCL patients (Fig. 2) was below the normal range used in our laboratory. In the RA and SLE groups both high and low values were encountered, most of the findings being within the normal range. When each of the three groups were subdivided on the basis ofchest x ray examinations, it was found that the correlation between the pathological findings in the radiological study and those in the compliance test was rather poor; even if all patients with marked findings in the chest x ray examinations (Group 2) showed pathologically low or low-normal compliance values, several cases of SLE and RA with slight radiological changes (Group 1) had high compliance values. Further, in each group one patient with no radiological changes was found to have decreased compliance. In agreement with the results in the compliance measurement high lung recoil pressures (P(St)1) at total lung capacity were recorded in the SCL group, whereas the other groups showed mostly normal values.
Transfer factor (Ti) values below the normal range were found in half of the SLE patients and all SCL patients, but in only three of the RA patients ( Fig. 3 Fig. 4 . About halfofthe patients had slight hypoxaemia at rest (PaO2 < 85 mm. Hg). In several cases with SCL and SLE there was a definite decrease of arterial P02 during exercise; these patients also had low TI values.
As a rule, pathological results in different tests were obtained in the same individuals. Respiratory function was considered definitely abnormal in seven of the thirteen SLE patients, in all the nine SCL patients, and in four of the ten RA patients.
Discussion
The results of this investigation imply that impairment of respiratory function is a common systemic manifestation of connective tissue diseases and can be revealed by appropriate tests. The typical change in respiratory function mainly includes restrictive 
